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(57)Abstract: 

PURPOSE: To obtain an excellent PN junction by doping 
controlled metal oxide semiconductor with Impurities, by 
controlling defects by introducing hydrogen or the like in the 
defects due to the excessive oxygen in a part of metal oxide 
semiconductor of copper suboxide or the like, and controlling 
the carrier density and the conductivity type. 
CONSTITUTION: A metal oxide semiconductor 25 is metal 
semiconductor obtained by oxidizing metal films 24, 24'. An 
insulating protective film is formed on the surfaces of an 
insulating film 26 and the metal oxide semiconductor 25. By 
leading out electrodes connected with source drain 
electrodes 24, 24', a transistor having a gate electrode 22 is 
formed. The carrier density and the conductivity type are 
controlled by eliminating oxygen defects. The P-type 
conductivity or the N-type conductivity, and the resistivity 
can be controlled by impurity doping. In these cases, ion 
implantation method or the like can be applied. Thereby a thin 
film transistor of high mobility can be formed in a large area 
by low temperature treatment. 




o 
o 



LU 



LEGAL STATUS 

[Date of request for examination] 22.03.2002 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3479375 

[Date of registration] 03.1 0.2003 

[Number of appeal against examiner s decision of 
rejection] 



httpy/^ww19.ipdl.jpo.go.jp/PAl/fesult/^etail/^ain/WAAAKoaqfQDA4082^ 2004/09/^9 



Searcjiing PAJ ^ ^ 2/2 ^— v 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



httpy/Wwwl9jpdlJpo.gojp/PA1/fe$ult/iletail/fnain/WAAAKoaqf^ 2004/09/29 



09SB^m^ff (jp) 02) ^ ^ If ^ ^ (A) aimnmm'inmst^ 

#W¥8- 264794 

(43)&BiB 7^8^(1996)10^115 

(SDinta* msm^ iti^ffis#^ fi m^m^ssm 

HOIL 29/786 HOIL 29/78 6 1 8B 

21/331 29/72 
29/73 



m^mosis ol n m 





4$aT7 -68270 


(71)UlBaA 


390014535 












3pJ«7^(1995) 3 ^270 




s55»;iipm*i»r4TB i»8^ 






(72)«lfl« 










5;riJRIIIIII5SPBr:*:P 1 - 1 , Allies 














(74)<^A 





(54) 



(57) mm mjEm) 

/c±«C. ^^CD^|g24. 2 4' ?rJiSO^<^--> 

•A^>-c2 0 o~4 0 0 •cotgjarfsist^b-^r;*^ 
xvi^^biftcj: •) . ^mm 2 4 <Dsm vtc-^mmim 



26 

2Z7W >-2<»'Sa« 




■/ ^ 1 23 



(2) 

1 

tic tic J:*} ^mmt u fc^mmim^mwt 

»<Dmm t. . n^wm^^mvmm^w^ ^ n /cms 
i «r(i^ 4 c i *!|$® i -r -Sit «:iats©^issi{ t 

n2>fie[©i@<!: -r s c i iii^i -r -ssi*^ 2 {cifitg® 

ig#ilg?^t!e5*«»{cm2©ii^^*ie!BJ 20 
2. 3. 4CCfBt£©^ilK^b!^*«mcJ:^®)gh5> 

'j>7.'3^^h< mtim. 5 Kietg© p n s^^j^ss l/c^ 30 
JlSJ^b!B5^«(*SlsoS{i«:^. 

«1SM**iJ2B)TSCi*«F8»i-r«iS*3Sl. 2. 3. 

4 (cta«S©^^{b!^¥»mc ct -SSIS I- ^ ^ 4> 
U < itmn^mb 4ClB*g©p n^^^Jf^fiSC/c^l^lb!^ 

^©fbiKj^^^tcw^-^, -bu>. mm. 'J 
'Srumr -5 c i i r i>m^m e u < « 7 tctBts 

[0 00 1 1 



1^11^8-2 64 794 

2 

[0 00 2] ?S[)ih5>i^X5r»«[S7'-/;^7'U-f. HI 
© J: 5 ^ciSjg h 5 > * te J: p n Sfgl® 
[000 3] 

^'©2a!S©h7>i^x^^!£:«si-r-5. sesfet*. c© 

3 >{cjf$RR L.fcia®$ij@iffl© h ^>y^;<. ^m^iiiss?: 
©fcabiBiS3&ias«K: /iO. ?ga7'-<;^-7"u-r©axh* 

[0 00 4] -g-Ct?. ffiggX-Y h^>i^X5» 

©i^j§B$fc, 7'^;^7'u-rffl©#^xs«{ciai$ij®ffl 
© h ^>i?;^5f*?gfiS-rsfcjsi>©«<r jQ::^3!»sgg^$n 

f'PO. -€-n^fflC^riSi^l!ttK©»)8h^>i^^^^{'FS 
[0 00 5] 

/j: ;t/ 7 ;^ O X:k.mmi>c to/c T ffiiarffJ^-r 

irl/l»«liS©7'/W^©M|g3{»iiiJ«i§n 

[ 0 0 0 6 ] :$:^B^». C©J: ^ ^cSS?:^9i-rSC i 
©t?# iff UC^«IJ&©^K^b«»ifii»»(Ccfc swig h ^ 

[0007] 

{br;!/ 5 - A^©^sim{b^*5*«ftt?* s c i 

«?r*jKK:«iK{b-r -SCi^ci'tcj:-? T^^-S CtifiVft 
■5. ^S?fb^^HiS»«. c©ck^{c®#{cf^n. 



C3) 

3 

(0 00 8 1 ic^-c. co^mmim^mi^ic'b&.m 
T'^tsff*^*'?. mm.imo:>m'^. fs.u-ci'^fS.L'tcic 
i>t>D^f^h-r-^(D^ + v-^mnmtWi i o c m' /v s 

;^(D^f'PIS?:ffiK-r -5 C <!: *5r t 0 A\ ff 

[0009] :*:^B^{i. C ©cfc ^ ^jr^S^^bigJ^^t^CC 

K{b^^©^^{b;Kj¥«i*©-si5-e^6n-cc^-2,ji*j 20 
tmmc J: s^^iffitcM o-c*^^*J!iA-r s c i -ci^pi 

jcL. -e©j:^fcfij®sn/c^ji^^b^^2iWc>Ftb 

fc^il^Yb;^*«<*{Cjl?fo-c. ^*6iBj%F-:/U^^ 
p nS^*sf#6n€.J:-5«:U/Co 30 

[ 0 0 1 0 ] 0 1 \a.^^m(om:^mfSi.(X) ^nm 1- ^ > 

[0 0 1 1] 2«mS^-C*€>. 3«itei»jST?*S. 

«. 0. 3 ummSL-Qib*}. mtmmmo. eMmg 

[00 1 2] 5W^JSM4*Kfbftia-rSCt{Cj:0* 40 
[0013)01 (b)«E 1 Ca^<Dmm<ommi3^i7ri 

(0 0 14] (2) mmm3<D±ic. m«. ^. sis 

m<D^mAi:B^ri>, 50 



!KFPa¥8-2 64794 
4 

(3) ^mm4:0>-m>m.i^i>(*>rix. rnwiit. ^ 
[0015] $ e>{c. iiimfsihit. ^mmimmmwm 

^^=&#A^-5C<b{Cj;*)i>^|ii?r$iJ®bt:. ++'J-V'2g 

( 0 0 1 6 ] S 2 «**H>g©»*«^C2) -C* 0 . P n 
«^*}$-^^^^b!g5*«mcot^-C<DMSW«it<tt!j 

( 0 0 1 7 ] 0 2 (a)K:*Jl»r . 1 1 «Sffi-C*.2> 1 3 

[0018] 1 5«®^-e*5, I eit^mmm¥ 

«ft-CaboT. |^2<D^«M®^^ft-C*-5. 02 (a) 

[ 0 0 1 9 ] 02 (b)»02 (.a}<Dmmmmm(DmM-^ 
m-c$>i>, 02(b) (cfci^T. 1 i«aig-c«>s. 
[0 02 0 1 1 2«#)sis-c*or. ^. gEis^<DK^b 

[0 02 1 ] 1 4ri,mii^mmtmm-c&-ox. 

[002 2] i5w«^-c*s. 1 6i,tm2<Dmmm 
/c^jSK{b^*«<*$ga-c* s. 

[002 3] 02 (b)fCj:«3. 02 Ca)©fSlg*#i*il 
0. 3 Mm) . 

(2) ^mmi 2^mimmu. mi<m^mi(o^m 
(00241 C3) ^mmim^mw 1 3 ©ssrcws^ 

(4) mm^mwimm 1 4 k:^ 2 ©ii«M©T«!Bj^: 
F- ^1 <r>mmm<D^mit<^^i^ 1 3 <t p n 

[002 5] 

mm] *^ia«c<fcn«. fi£s$aa«:j:oiii^ffi()S©S5 



5 

[0026] «c*j. m 1 ©*i6?3®S2|E«^a) -cw. 

c © e> fe*^Hj k: J; n . Si''J^sss:riB^ jittf^-r 5 

[0 02 7] 

[0 02 8] m3kt:^wn'c^mtri>mm^4mw(D^ 

^m-uxxj^y ^mvin^mmi^fc^, -e©ai»M^2 20 
5 0- cMf^©?as-cj»K<ki/r»p>nfcMK{tSHi|iJS 
(*©+ + y i'SS?: * -;u^^{c J: 0 ^««iK©M 
0^5: JIS'J U /cMlft*^ 0 /c ^>©-C& 4 , 
[0029] c:©B#, ffiK<t^©ett«. pS!r*s. 
+ f ifSgStt 1 0 " c m- 'fe(Ti/^S < . ^8!»S»i( 
10 cm' /V • sr*-5. cro+i' Ui'WjiiSiI^tC 

j;.5>ii^FS*Jf^-5T f -fe nrti s fe©r & 

^, *>;>t7A. 83. ffiiS^ci'?: 1 0^**^6 30 

1 0^'cm-'{iiV^>aA-r.5C<i:-C§aiC+-ryi' 
2ga[©*fJ«Bl34inJfiB-C* Ji- >aA© K - -^mMC © 

)fe<m-5.C<t*i-C^, 4 0 0* C?i@[©fe(T©ffia© 

[003 0] :*^Haw. c©j: ^ ummmmomim 

^>^^X3^%Siii^5<fc^{CUfc^>©■C4)S. ^cfc. 

ffim^©;5f?3:6r. K^bffilS. ©fbT^bs- 40 
•^;a. ^{bi'>^';u^©ffe©^^ift{b«j¥iii*tc*rur 
^Sffl-C#S4>©-C&€>. 

[003 1 ] ig4»2|s«w©ll*S0i) 1 -c^ot:. sis h 

^>i^y^ir-C*'5, 04«:*Jt>-C. 2 l«;y-7;^Sffi-C 
(S 1 Ca)©Sflx 1 (ctB^r^) , 

[003 2] 2 2«y- h^er*^ <0 1 (a)©m@ 
#JS2K:ffl^t-4) . 2 3»y- H»i^-C*2. (01 

Ca)©iKSi^K3{Cta^T^) o 2 4. 2 4' «^JBIg-e 

[0033] 25 f,t^mwi\m^^mw-c$> o r . so 



«FPi¥8-2 64 79 4 
6 

2 4. 2 4" *Kifc*aaur©6*xyt^*«(*t?* 

•S. 2 6»il&lili-C«-&. 

[0 03 4] S4K:*$(-»-C, iffi«S)i2 6. ^IS^^b^g)^ 
«(*2 5©^ffi(c3 6«:«fiig^«Sl§ (05X^(6) # 

M) %?^RSO. y-;^. Ku-f>se24. 24* 
i^-r-S«€i*?l*tB-rci«:j:i3y- HiS2 2*^o 

[0 03 5] 05W04©jiMh7>-:^;^f ©S^j§:&j* 
-A^?©^ii?ritst, •eti?:^* h bi^y^ hjraxccj; 

•5. y- h^S<!:?c?>J:'5«:sSS!-r-S. C©Xgr. $ 
[0 03 6 ] XSC2) :^(*K:J>'U3>^^bli*i.«r>« 

y 3 >^{b)gi#©y- h imm^mwrr i>, 

XS(3) ^^©^ii^<b!B5¥^f*<!:^i:^.^)S©^)a 

24. 2 4' =^mmL. h ui^x hj]nx{c<fco. y 
-X. F^-^>Sl5*s^^>A:^^>2^;^^f©>'^•^»->. 43 
J:CKy-;^. FU-< >^&>6©S5i^ffii^S^©>'^•^'-> O 

[0037] xs(4) -AQ^mitxmco-^x {^tuh 
m, m7L\ti^^)ai^mmfii£^±w<<ciimtri. c© 

cn6©M?:li«0/cf^(C. :</5X»S2 1©K®J:0 

s^tL. xecD ■c^^^Sl^3fc'>'-^^«s©>''*■^->*^ 

Ui?X f-ttIXJCcfc0 7L?:P§l:t^. C©xet?. 
^v^XdfO^^ + ^^JUSPiy- h^S2 2?:eBS^5-l± 

[0 03 8 ] XSCS) -C», 2 0 0° C*^P.4 0 0° C 

fia[©ra©<giaT±ft?r?^et{b. ^jL'<«:7'^x-7K<b 
mtL. ^mmm^^mwK.m^i^i> (xec4) -rite 

[0 03 9]XS(6) JfJtiXSnfch^^i^xa'©^^: 

^&'> 3 >s<bi§#©i»i^is-eftss u . * h u 

XFft]XK:<fc»5SgBX0UlL/SIJ{C?L4raitS. C©^. 

||3©vxe7/A-tSf->^ffltiS. 
[0 04 0 ] ±fB©J:'5K:. :*:||JS0«{Cj;n«-vXi'yA- 

if - 3 tft-r«jg h 5 > i^x if «:SJ jS-r -5 c i * 
nc*j. ±gB©xgtc*j(,»r. xg(5) ©ifejs^©® 
^b». ®^'<^>aA©ffe. ??ftK{b. 7-^XvSJ{b. K 
^-f:i->MI4. u— tf ^^K-f>yi?©^iaccj:0 

[0 04 1 ] Sfc. SJ^^RPS^K^*TSC<!:{cJ:0 + -f 
yi'ffiS. ^mM?:*)Jia)l//c«9. A'SCH*^^!^ K-t- 
^yccJ;'}?. n3a©«m^©*ir<ai. igtn^^©$)riai^ 



7 

•#-S.iJ^*i*-5tB^(Ctt. XiB (5) txm (8) ©ffl 

[0 04 2] c®<>:». immwij^i>'K^ (.wmm 

[0043] 3 e.«:. ±fB©j; ^ic+ + -vm&is^:/ 
[ 0 0 4 4 ] 0 6 1 (D^jm-^il^fS.^ titcWB 

[00451 mmitmit. imm^suvT)\^::i>*f:^ 20 
fcaginjs^ 3 5 0* c -c^ 1 8 ^ra, mmifr?> c i 

•s. 06«iiMh^>i>;^f©v-;:^ • Ku-r>ratiS£ 
I os©^:^«^y- H • v->^PBi^EEv„©M^iur 

^©#tt€:^nL.Tt,>.5. C©<a#7i^6^ttS«:*S)Sc: 
-5.06 ©t^ttj^ttSA'SiKl 1 0 0 c m' /V s 

[0046] :*:|%bjk; i^8tiK*^l^ 10cm'/ 30 

V s J&iP) 1 0 0 cm' /V sia< $-c©:^fr)tc*>©*5t# 
6n-5. 07W2f:^W©IIJSW2-C*9. jtiDV^-:^ 

[0 04 7] H7 ^}\y^--:^h "yZyi^:^ it (Dm 

jt-C*0. 07 Cb). 07 (Ott^©Kj&:&ffi?riJi?§-r 
-54>©t?*S, 07 (a)K:*jC»r. 3 0«««r*-5. 

[0048] 30' it^n mmitm) -C^^o 3 1 

0A~5 OA) . 40 

[0049] 33 it^mmit'^mmw-c$> o r , asjfb 

^ (pM) T^Oa Ui7^fr&-5. 07 (a)CC*jt,»-C, 
«SBa^»0^%*liS3nT«,>S, 07 (b)«:j:«5. 0 

7 (a)©^^>'i'-<-x ^7>i^x^7©i!{3»:^S^:sl^wr 
[0050 ] (2) m^^vm 3 0 " (omm^mstit 

U. JISO. 1 Mm/cC:f^3 0" ^rgStl/Tf^jO. 2y 

m<om^<ommi}:M<om3 I' ^ff^-rs, c©<!:ir. so 



^§§¥8-2 64 7 94 
8 

250- c-cmi5^<^ t.^t^ukw^'pvmmtti. 
[ 0 0 5 n (3) ctiKus. ^j&ss-ciiars. 

(4) n^, mm^^-c. mtcicimotcm<Dmm<o^ 

c©i^, s?{bi^Fj^saa>tc$ijiaiL/rs<®t^ai© 

1^32' (/ISO. 001~0. 00 5Mm) ?:^L/t: 

mit^it. 2 0 0* c. 16 o^Mf*-e*^. 
[0 05 2 107 wicisii^m^t<Dmmi>cisi,>x, 0 

7 (c)(2) fC^Kfi^tC, MKft^3 3* ©«a«:^^t 

3>J^-Cliga-r-5)<b. 07 (c)(3) ©J: -5 K:-^-;^ 

«fiB©a2 ») Hi u □€rss«:-r -5 c i *i-e€r * . 

[00531 08 »*^B^©||JS««I3 t?ab^, 08 «. 

K U >mSM©#ffil^ft*«i*©*i* h >*;l/S^ 
*igfeti2.eS{c$^< 0. y- hflE{cJ:o-r f->*^us 

[00541 08 (a)ti1f itf* 0.08 (b)«-€-©^ 

ia©f^t?*^, 

08 (a) 

1 2 n*5S-r*^r, i^u =i>^r*.5o 

[0 05 51 1 2 2»y- h^S-C&.5, 12 3»y- 
Htei^Mt?*5. 1 2 4. 1 2 4' «^l!iT*or. 
y—xmM. K U-f >M@<J:^€)4)©r*>-5, 
[0 05 61 1 25 «#il^{b!^^*(*-C*So 1 2 6 

tt+'+^-^'rA-o-c. ^^jbigj^^flj© 1 2 5©S/h 

«i 1 2 4 <!:^SIi 12 4' ©n©«/N§) 7^ 

->r. #)10(KU-<>S®) 124t^ilK(V-X 

^) 12 4' mo:>^mmit^mmi^i 2 5t,c\~>^)v 
m,iM.^i^ti^mm.<Di><D-ci>i. mtf. i^o. 005 

~0. 0 1 nmmM'CS>i>. 

[0 0 5 7 1 C©cfc-5fC-r5Ci{CcfcO. y-h^@i 

2 2©mEtcJ:SV-x • FU'f>F^«SSl„,©-miii?J& 

[00581 08 (b)»08 (.a)<onmh^>iy:^i'<D 
S®1 2 4ra©S)EVos'C*»J. «lllii«y-XSSl 2 

4' <t Ku-r>sffii 24ra©mss;i os-ci)^., /^^^ 
-^'«y-hmffVcs (y-;^ii®i2 4' ty-hs 
SI 2 4r^®i) -c*^>, 

[0 05 9H?i|i«. y-niE*v..' tL-c*$i>-c 

Vos?:L'/clHC:Act?<-r'5tVo,' ©mETV-xmffi 
12 4' i KU-f >«ffil 2 4©rafC h>:^;l'mfiK*i^ 
n. 08 (b)©J:0{cSi^±*i«3!m4©mi^^c1*i4*5{# 

6>n-5) (Vcst?$ij®rsc<bfc-c**) . 

[00601 09 (a){i0 9 ©^^B«©IISfiPl 3 ©S3ji 
:;3S*^r0-C*.5,„ 09 (a). 09 (b). 09 (c)CC 
teC^-C. 1 2 1 «Sffi-CA4, 



(6) 

9 

tooei] 1 2 2tty- i2 3«y- 

httiSlgt?**. 1 2 4. 12 4' «^|g-C*o-C. 

[0062] 125 «^^{b!B5*ei(*t?&i. 1 2 8 

■S. 09 (a)©(2) B. X5<9^>y(CJ:Dv;^5'fflffi*| 
Ml 2 8{Cpgn?:S:Wfc^(DR<SS^^T. 
[0063] 1 3 0«7* h Ui^X h @ 
9 (a)«:*Jl,>r. 

(1) a« 1 2 1 Ccy- hS@«:J^^L/, S 6CC-e©^ 10 
M'&y- h*^]^l 2 3t?1«ST^ (J1$*^0. 02 y 
m) . ^0±K. m. ffilS. r-il/S-^-JAllO^M 

\2A^xf^v^mm-cMri> im^mo. osm 

m) . 

C2) ^^Ml 2 4<D:^ffi«:-7Xi'ffl^Ml 2 SffjRS 

X. 7* Hxj;=x h vxi^ 1 3 OfCj;«5v;^:!7ffl^]® 
5ri-^g^>i^L/. 09 Ca)CD(2) ©J: •5^cPiPgP^:}to 
v^i'fflitei^Ml 2 8?:f'Pfi£-r'5., CKDi*. 20 
ifl^miC^iOmS Cb)©<fc^(C±g|5-ClA<. TaJT*«|l,» 

[ 0 0 6 4 ] (3) (2) ©t«S{c*ji>r. 

Ml 2 8'&v;;^i'iL/r^^Ml 2 4>&IK^l:L. v;?^^; 
ffli{fei^M*l^*-r^. c©<t#. ^^b©ff^t*:«. 09 
Cc)tCm-r<t^{CWnSI5©±3l5-C)2:<. Tg|5-C?*(r»?g« 

iAjrSo c©i±a4*ijfflL.-c. ^mmimt^mwizb 
©«/jMpi* h>*-'i'«ii£*^flfen-sgs[©$i{c»fc©i-r?> 30 

[ 0 0 6 5 ] la 1 0 »2|c^w©lltfe«^4r* or. 

g?f biBJ^^ft:{c J: 0 -Y d< - ^ h ^ > e^;^ if i:mfS. L tc 

V$>^, mx.ii. L.-C*lg. 'J^^-^A. :^-h'J 

tciSA-r -5 c i tc J: ») 36Si^bl0^©^Si?^ b!8)¥z!»<*© 40 

^, mm. •;>. m^. T>5^*>^©7c**«At-^ 

C i r«mM**iJai-r & C t Jc J: O HW^j: p n S^^fef'P 

[ 0 0 6 6 1 S 1 0 CCfcti-C. 6 0BS«-CAo-C. 
=77., 5^. ->'J3>3?-C&.5. 6 0" tt^SIIS (IS) 

[006 7] 61 kt-^Wmm^^-M^ ( pM) -CAo 50 



^P§¥8-2 64 7 94 
10 

r. !{iK{t^r*"3=iU4'af'C*5. 6 2«^»^biKJ 

6 3«^SJ<biej^«E (pM) -c^o-r. ffiiJ^b 

[0 06 8] 0io{c4c$c»r. m@©9i#ttiOiii(^iis 
$*7rt,^-s, 0 1 o©>'^*-^^^<-■7 h7>^';^f ©ssKS:^ 

(1) (;</^;^. '>y=j>^) 6 0«:S?aT^*x 

^<^;5'^(CJ:«3JttS-r-5. MJlttTSPtCSSiL-CO. 
2 Mm©^^g|U/c$35, ^r/*3 0. 8Mm©ffiK^b 
a^i-r-S/c*. 0. 6Mm?iS-C*?.o 

[0069] C2) 250- C. 6^raae[i£i!ts^^* 
r*!lK^bU. 0. 8 um©ffi®?<bi9©lS*<^*. 250 

• ct?«$g^f*-c*2>®!{b^ (*Sbj^^©W^k:J:I3 
cuO) 755ffi^{b^ (cu, o) ©f^tooccf'penro 

$^C<!:«^CC^C<b*i?g#6*>«:3nTt,>-2). 3 5 0* 

c«±©}|ftii{br»itei^©SJ^b^*saBfcSfei;4) . 

[0 07 0] (3) C©ffie!iba3*T-iU=f>©^Hm4' 
r8 0 0° C, 3 0^©I^Saa4T-6Ci{Cj:»3iHFtt^ 
|6]±$-li-S {*^M#l¥©P3SK:<kO. 2 5 0* C©J» 

K^b-cf'P 6 nfcffiK^ bSH» 8 0 0 • c (msamc 

hti, 3e.{C*fcfUf--/^©!^14*>|Sl±-r2.Ci*SB^6 
j>^«:3n-ct>.5 (0 1 1#M) ) . 
[0 07 1 ] (4) Li. Na, Ktci'©^)!, I n!& 

AL. ^©?t©TJb=i>#H«4'8 0 0° C. 3 0^© 

^JI^fiR-rS^ilsfii^tLrttffeM:, Se. S. F. CI. 
Br. I ^*i#ite>tl6. */c. P. Si. As^fe^ 

[0 0 7 2 ] (5) S64CC4) -C{^6ti/cn^©^® 
S|J*WSpS?{CJ5S£-r-5BWC-r5f>j£A*ff^. •&© 
'ik. 8 0 0° C. 3 0^©^Ma?:tf ^ = 

• ^C*5. ifetCfcC^r. (3) . (4) . (5) «. 010 

Cb)© J: -5 ic :t >;aAO-Cfe# 1 (51©l^ffi-Ctf 5 C 
[0 0 73] IS(4) S-CiUri'''r^-^K<!:L. 

r-bMoi. 01 \ \a.-^w^n-x:^mti>wm}LmDr:^- 
^i/SK«:J:4ffiK^b^©i|#1^{b«:n^-r0-c*5. 

[0 07 4] 01 1«. T^-Jl-B^F^ 3 0:9><f;U-C, T 
--;l'iaKtcj:i3ffiK^b^©^^-Ji'^«jS. +f 'Ji'?B 
Sia©^^b*T^-JUB!iiT--JM^CC<J;01:b^L 

[ 0 0 7 5 ] 0 1 1 CCmf J: tc. ffiK<b^«T--JU 

ci7js^sn-ri,>€>. #(c. 8 0 0" cga©iii®-c4> 
©^ii^miHiJSi 1/-C *>*jfflr t i c t*s^i^5n-ci» 

[007 6] 01 2«3t:^B^©IIJS«?II5-C*or. •?■© 



01 

[0077] 42 «^«K^b!e}*^» ( P M) -C*-p 
r. 3Ud^5»-C*-5. 4 3itmBmi'Cibi>o 4 4W^ 

[0078] 45itmmm 1 -C*or. ^Jl^jb^^eS 
(*(nS) ('<-X) 4 4©?l#a0iS!^*-5. 46» 

[0079] 47 it^mmimmmi^ ( p m) -r*^ 

r. X5 -:;^-C*€.. 4 8»mSB3^2-C*-:>T. XS 
•;'3»4 7©?|#ai^^r*S, S 1 2©||)5fit^5©>'W 

[0080] CD a«4 1 ±K:^K^bfJij^ji<* ( p 

(.cmmmi (43) *jfM-rs„ 

C2) iteii^lSl (4 3) %i-y5^>i^L-C-<-;^^l«?^ 
RSffl©PiP 5 0 ^rSW. mrnVtcyj^iC^ «3 #«K{b^ 
¥^ftJl 4 2 (D^ffi^c:^;^!^* F - 7* L . n M 

ffi|g4 5*lB^-rS. 

[ 0 0 8 1 ] (3) (2) (DW^-c±mi^mmm 1 ( 4 

J^CD— g|5©^SSf«rpM^t-SCi(CcfcO p nm^^B 

[0 082] «f^. (a^s-a-T) m^mmu 

r, ffiK{b^^©^RK^b!B5¥^{**5. ^)tfeiF«9S15K 

ID. ^)L<«**il^^M*tCCj;€.^S)CS^ci-. ifS*fi«)(c 
7c^*fc»*-S«©iBj®*JK^{c^{b-r SSJt.«:J: 0 . 

[0083] 

[|6M©J9!j*] *^BJicj:ntf. {SjaAaffl«:J:Oi«^SI> 



(7) i|#ii¥8-2 64 79 4 

12 

[0 08 4] $6(C. 2ic^^(cJ:n»#@S{{b^^i« 
«C p n S^^MWtCf^RjcT C <b *i-C t . P n S^«r^ 

[0 08 5] 3t:^IB{Cj:n«. ^gil§©-g|5«: 

f*^ff^ci*5Dite/d:©-c. ±<mLi.>m.mvm'^-rh 

mmi VzilylyX^ ^Wt^\^, iS L S I ©^SS^jRSl 
fi«jK:K8?>3&iofi#«»iaf^*>?Rffi9«j«:ji«>fcjaLS I ^ 

10 imt^^tifi-Q^^^ 

[02] *j^j®a*«fiSc2) *m^ia-c*4. 

[0 3] *I^Bfl-efieffl-r*#)SK{b!^^i*©1t14©fi«) 

[04 ] *^Ei8j©iiM0d 1 ^m-r0-c*i, 
[05 ] ;*:fSW©il*S0« 1 ©»iiS:^«:^-r0-c*s. 
[0 6 ] ;*:^B^©||)5S0I1 1 ©!|t14©««I*^-r0-C*S. 
[07 ] :4=^%B«©lli60l)2^^i^T0-C*S. 
20 [08 ] *|feBJ®||J60<|3 ^&7j^-r0r*-5. 

[09] 2|s:^Bj(D||Sfi«aj3©i!!i&:^*7j^T0-C*S, 

[010] -ifwrnrnMrnA^mtm-^^i^. 

[011] :*:^%B^ilJS0ll©T^-Ji/ja^fc<i:Sffim<ba5 
©^{b%*T0-c&S. 
[012] *^BJ©|gJS0!l5*^r0-C*S. 
[t?-^©iiiB^] 

1 : W&L 

2 : 

3 : m^m 

30 4 : ^JSM 

5 : ^^<bfJ¥^<* 
1 1 
1 2 : 

1 3 : ^mm<tmmmw im i <Dmmm 

1 4 : Xtt^«f*<bMl^ 
1 5 .m-^^ (pn«^)- 

1 6 : ^mim^t^ {m2<Dm^m) 



(8) 



«Fgg^8-2 64 7 94 



mi] 



(a) 



(1) 



(2) 



(3) 



(b) 



szzm 



-3 *fe«kq« 
-3 

-2 %;lir^ 



2M^ 



[@2] 



(a) 



2gl J3'fcAai<o:« 



11 



(b) 



(1) 



i2 4-;a,si 
— iis.«. 



(2) 



(3) 



^1A*')i¥<MM:-«»« 
i£.«(*'^«^> 



(4) 



-13 
-11 JUS.' 



[@3] 



14] 



100 



e 



10" 10» 10'6 10" 



"7" 

22'r-h«J& 



C9) 



4#ia^8-2 64 79 4 



[ISI5] 



me] 



Xili.(2) 



X«.(6) 



24' i 




2^ v-7..K"u>r^^ 




j6 



i 





[@8] 



(a) 



126 

0,005 -0.01 



122 *r-^*« 




|< 0.10 
i O08 



006 



1^ 



0.02 

























































































































• • 



1^ 

I 



-20 '10 0 10 

V- V . v-xfflt^. vgs (V) 



17] 



33 (xs.^^') 



^(Cu)('\"-X) 
3? 



(a) 



30' 



(PSL) 



0% 



(b) 



30 *«.(;3^x) 



(2) 



(3) 



<c) 




31* 5ife/tffl(a2Mm) 
-30"«51 (0.2 pm) 
J--30*^ 

33*4«'(b<ia{0.2 |jm) 
32'^^ CO.O01 -0.005 pm) 
'3Vftafe^tSSl(0.2 urn) 
3Cri« (0.2 pm) 
30^^ 



(1) (2) 



0.2 pm 
(3) 





CIO) 



#13^8-2 64 7 94 



[@9] 




.124 -tAM^ 

\ 4 -121 iS^ 
"^122 

128 "ex7ffli«*Mi 

-124 

■123 r-hjfeJi** 

121 

122 >r-y- 



-124^A«(hVO«ft) 
123^-Hft«cai 
•121%^ 



122»r-h«« 

128 77.7fflj^?«c^ 
125'^A6feKt^¥4^ 



124dtjftAt 



123 



mio] 

(a) 

63 




60' 



601^^ 



(b) 



£it'ft^(P%)(a3|jm) 



62 Na.K.ln *0 

\ (Q2fjm) 



/ (P5)(a3Mnn) 
3^60'^ (CX2tim) 

3-60 



[012] 



(1) 



43ltllMll1 




(2) 



4S 



<3) ^ 




. 43j»Mfllt1 
if3M*<P3l> 



41^ 



en) i|tia¥8-264 794 

[011] 




200 300 AOO 500 600 700 800 900 

7:1- ;i/ a* c'c] 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
J3 FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ R£FERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



